Exploring the Boundaries...Peak Flow Handling Ability of a Membrane Bioreactor
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Most membrane bioreactor (MBR) systems use equalization (EQ) to handle both Supplemental Water Source © 2 2 Potable Potable c Membrane TMP, permeability, temperature } Confirm the ability of the membrane to
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drive up the plant cost and footprint. King County recently completed a S3c 2':“ ( Ve Membrane Cleaning During Peak Test Yes Yes Yes No -, si::':n | 2mm band - — " Filtrate Fead Source <COD. TCOD. TSS. VSS
comprehensive pilot study (Phase |) evaluating the ability of an Enviroquip Membrane Temperature (°C) 13.4 14.0 16.5 16.7 - R
Kubota MBR process to handle a simulated storm event with and without flux — Effluent MLSS (mg/L) 8,831 7,430 9,240 12,062 Effluent sCOD, TCOD, turbidity . . .
enhancing polymers. In addition, a pilot study (Phase Il) is being conducted to Sample SRT (days) < 54 > 54 1) 5 )& I } Define the Impact of polymer addition on
further characterize instantaneous and sustained peak fluxes while optimizing . Aeroblc/ Filterability (mL/5 min) 7 4 7 5 - MBR hydraulic and process performance.
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nflue ————— , —— , , 1] Effluent Current Status of Phase Il Pilot Testmg
pie ‘ ! () Due to pilot configuration, peaking was capped at 1.9 x nominal ) (2 is West Point Treatment plant secondary effluent filtered through sand filter. Aerobic/ Sample
. E— : Waste flux. Therefore, test sequence consisted of 1.6/1.9/1.6 ) Chemical clean performed after 24 hours of peak event . Membrane * Double-stack pilot in S— - - - T
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* Double deck membrane cassette configuration
» 2,490 sf surface area

* 36,300 gpd nominal

* 14.6 gfd net flux

155 (mg/1) 216 1 9 N ————————_° ) : Phase Il Enviroquip/Kubota
i i BOD L 180 2 99 s & £ & £ & & & & & & & 3 3 0.024 scfm/sfair scour double-stacked membrane
Slm U Iatl ng d NOrthWESt Storm (mg/L) S s & £ 8 § 8 2 8 £ 83 28 83 § =8 - Operated at King County West Point Treatment Plant in Seattle, WA Co ntacts for More |nformation:
. TCOD (mg/L) 380 18 95 © S © S © S ° S © S © S ° S
Defining Factors: i
’ TOC (mg/L) 94 7 90 Time
» King County historical data , .
Ammonia (mg/L) 20 0.5 97 o o o Downloadable Phase | Test Report available at:
* Modeling peak hydraulic event for new treatment plant design - Factors Affectlng Phase | Peak Testlng Pla n ned TeStI ng ftp://extranet.metrokc.gov/water/TAP
Turbidity (NTU) nm 0.1 — - Sludge Age

* Selected 72-hr event with three distinct peaking conditions
(1.6 x AWWF / 2.4 x AWWF / 1.6 x AWWF)
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o Treatment plant effluent water containing 8-23 mg/L sCOD versus potable water : Pardi Sukapanpotharam
22 24 Hou r Pea k TEStI ng containing 1-5 mg/L sCOD Peak Duration (days) 1 3 0.25 30 King County Department of Natural Resources and Parks, Seattle, WA
3) @ . . . ore : : pardi.sukapanpotharam@metrokc.gov

> Test M R A4 AS A6 * Mixed Liquor Filterability Ratio of Peak Flux to Nominal Flux 2 2.4 2.5 1.25 Onera )
o k) 2.00 Feed Sourcel? PE PE PE PE PE | Lower fllterablllty values . perating mem rane
i - o Use of Polvmer Feed Source PI PI PI PI submerged in Bob Bucher
S o Supplemental Water Source Q2 Q2 Potable | Potable | Potable Q2 y . : ,
O £ Change in floc structure mixed liquor King County Department of Natural Resources and Parks, Seattle, WA
UE- "é 1.50 Membrane Temperature (°C) 13 12 13 14 15 16 Supplemental Water Source effluent effluent Pl Pl bob.bucher@metrokc.gov
§ % MLSS (mg/L) 8355 | 7,680 | 9,360 9300 | 10,270 | 10,530 ‘ Polymer Addition No No Ves No / Yes @ Dennic Livinaston
ns 10| SRT (days) s4 | >54 | 25 25 15 25 Phase | Conclusions nnis ngsto
© o . . . . SRT (days) 10 10 10 10 Enviroquip, Austin, TX
2 o Filterability (mL/5 min) 7 4 10 10 6 6 D Successful completion of 24-hour peak test at twice the nominal flux. dennis.livingston@enviroquip.com
i
o E 0.50 Rate of TMP Development (psi/hr) 0.3 2.5 0.014 0.015 | 0.035 | 0.121 D Successful completion of 72-hour peak storm event.
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< i & Tiesi (i) 18 ) 24 24 24 24 D Peak test performance adversely affected by (a) long sludge age, (b) low mixed Pl — West Point Treatment Plant primary influent West Point Treatment Plant S —

Time (hours)

V) pE — primary effluent, Pl — primary influent
2 (2 is West Point Treatment plant secondary effluent filtered through sand filter
3; Air scour = 0.044 scfm/sf (other tests operated with 0.057 scfm/sf)
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(
) Test performed after 72 hr peak test with polymer addition

liquor filterability, and (c) use of treatment plant effluent as supplemental water

source.

D Peak test performance improved with the addition of polymer to the mixed

liquor.

) Test will be conducted with and without polymer addition
) Test will be conducted for duration of 30 days



